Knockdown of Pdcd4 results in induction of proprotein convertase 1/3 and potent secretion of chromogranin A and secretogranin II in a neuroendocrine cell line.
Pdcd4 (programmed cell death 4) is up-regulated during apoptosis and seems to play an important role as a tumour suppressor. To gain further insights into its biological functions, we suppressed Pdcd4 expression in the neuroendocrine cell line Bon-1 via siRNA (small interfering RNA) technology. Using this cell line, we found that suppression of Pdcd4 resulted in an increased release of CgA (chromogranin A) and Sg II (secretogranin II), and was accompanied by an up-regulation of intracellular PC1 (proprotein convertase 1/3). The enhanced secretion of CgA and Sg II seemed to be mediated by an activation of protein kinase Akt via PI3K (phosphoinositide 3-kinase). In accordance with this, inhibition of PI3K activity and, thereby, reduced phosphorylation of Akt was shown to enhance Pdcd4 expression. Neither the PKC (protein kinase C) signal transduction cascade nor the MAPK (mitogen-activated protein kinase) pathway seemed to play a role in the regulation of CgA and Sg II secretion by Pdcd4. CgA is considered to be a marker for neuroendocrine tumours, and up-regulation of PC1 has been reported in various types of cancers. The repression of PC1 by Pdcd4 may represent a novel mechanism for the function of Pdcd4 as a tumour suppressor. Our results are of particular interest, as we observed that pioglitazone, an oral medication used in the treatment of Type 2 diabetes, decreased Pdcd4 levels, activated Akt, increased CgA and Sg II secretion and augmented PC1 protein in Bon-1 cells. Enhanced PC1 levels, leading to improved processing of proinsulin and proglucagon, may contribute to the benefits of pioglitazone therapy. The in vivo relevance of our findings was highlighted by data indicating elevated CgA amounts in the sera of patients treated with pioglitazone. This is the first study connecting Pdcd4 levels, secretion behaviour of neuroendocrine cells and regulation of PI3K activity.